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TWC Reg. No. 5105 )
TWC Solid Waste Inspection Report T
{TAC 335,191-19%)
GROUND WATER MONTTORING CHECKLIST

1. GROUND WATER MONITORING STATUS:
Complete the table for each Waste Management Area (WMA):

Activity Monitoring | Number of
WMA, Description o Status Status Wells
wppl e ¢ R (GO SCATTETINT ) . 23
1 Matecpord wioff pond stotmwaber pond (Gt Juaotrly |u D
N , J‘:;} dada g | L 2
2 | dexahoen oortde QL by Uik been swbiniiddU D
) .
3 ) D
| 4 ) U D

ive date of approval for waivers, alternate plan, or assessment plan,
as applicable: R {nowbu T0C) derod Drnkak (aussk Jor wauoen of. atosd walor
morudntus e 3-11-53 TDWK gapomowid  enka e T b 0 L b st 55 rma 21 F Dlerid
en 9 -~14-96 AN J v ' i

2. Provide a diagram locating each monitoring well and waste site(s). List
depths, diameter and completion data on each well not included on the
previous inspection. (ithtchncnd G-? awd OHacluiscif T-2p

1. Has the following heen installed in the uppermost aquifer
around each Waste Management Area(s):

*kk
a. At least one hydraulically upgradient well? YES X NO
b. At least three hydraulically downgradient wells? YES NO A
. Indicate WMA(s) that that are not compliant: WMA 1 and WMA 2
d. Nescribe possible problems on Comments Sheet.
4, 1f the WMA includes multiple waste management
facilities, is each facility adequately monitored? N/A YES NO X
5. Does the facility have a GW Sampling and Analysis Plan? YES X NO
Does it adequately address:
a. Sample collection procedures YES X NO
h. Sample preservation and shipment YES ¥ NO
¢. Analytical procedures YES NO
d. Chain of custody procedures . YES NO
f. Moes the facility have an adequate
W (uality Assessment Plan Outline? YES Y NO
7. TIf the company is performing an alternate groundwater monitoring
program or a partial waiver monitoring program,
is an approved Sampling and Analysis Plan followed? N/a X YES NO

NOTE: Complete the "GW Sampling Procedures Checklist", when observing
well sampling procedures or co-sampling monitor wells at the facility.

*** An entry in this column indicates corrective action/response is needed.
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8. Have records been kept of:

a. Analyses for ground water parameters? YES X NO__
b. Calculations of means and variances? YES = NO Y
C. Water surface elevations taken at each well sampling event? YES ¥ NO___
d. Calculatians of significant differences? N/A__ YES___ NO Y
e. Analyses of duplicate samples for

contamination confirmation? N/A__ YES Y NO_
f. Analyses of samples taken as a result of implementing

the Ground Water Quality Assessment Plan? N/A___ YES Y NO_
9. Results of Ground Water Quality Assessment Pian? N/A__ YES X NO__

(1). Rates of Migration? YES N\ NO Y

(2) . Concentration of hazardous waste

and/or censtituents thereof? YES_ Y NO_
(3). Analyses of quarterly ground water samples? YES _)_(_ NO_

h. Copies of annual reports of the groundwater
manitoring program? YES Y  NO

9. Are self-—reportlng data being submitted on
the appropriate ™WC forms? YES NO_Y

NOTE: Complete the remaining checklists as applicable to each Waste Management Area

I

Comments:_WMA | dud WHA 2 do nok apeah Jo hawe g subiiciondt nupdes
n{ Mummadun# u e Jhy hnmﬁaw{! Qotiyp of tha L%m L. oo
lguoe nmd 1S wngiidan e I8 apy wodiprug Ho LA
?om Kﬂn add; hm ok all (Tf %%a dowrorodins uslle (Lm?aﬁ o b ploced
Lt (Ldé,cuud {0 Hu gl dfho;wpmwz.t kg Aot moc Wign
Jr‘mm ,%u% rh)u,mgmm wt Jb_ll)m Hut dowrd ﬁmnmru‘ At cf\ Vlu WAty

Lm‘uﬂg/{ voul 0hig 2ac oo [au Mu ¢
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TWC Reg. No._3;p5.20

GW ASSESSMENT MONITORING

Waste Management Area (s) WmA 4
1. Has the facility started to implement an approved *hx
Ground Water Quality Assessment Plan? N/A YES ¥ NO
Give date plan was started pla. .
q-14-83
2. TIf the plan is in progress, give projected completion date and

describe actions to date:

a. Is the facility on schedule? Na Y YES NO

If the plan has been completed, give date of
Ground Water Quality Assessment report: 9-21-%4

Do results indicate that hazardous

waste or constituents have been detected? N/A YES X NO

a. If yes, has a Quarterly Assessment Monitoring . )
Program been implemented? YES_X NO

h. If no, was detection monitoring reinstated? YES NO

c. If the facility has not responded appropriately, explain why in comments.
NOTE: If answer to 4b is yes, Stop Here,

List the hazardous waste constituents detected: be;]lfru arel MQJLQ Q!¢“4]—

DuwunﬁfﬂChUﬁEdﬁu&ﬂf Wulhuiuw;ckiond; 477ddkvohﬂu#&4u
aud lff‘m Cuome,l/ham

}

Has the facility Sampling and Analysis Plan

been revised to include these parameters? N/A YES ¥ NO
il ad bonwua

Quarterly, since completion of the assessment,

has the facility continued to:

a. Sample and analyze for hazardous waste _
or constituents? N/A YES X NO

b. Determine rate and extent of migration
of hazardous waste or constituents? N/A YES NO Y

*** An entry in this column indicates corrective action/response is needed.
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8. Yearly, has the facility reported the results of the assessment program
(with annual waste report), to inciude the calculated (or measured) rate .
of migration of hazardous waste or constituents *kk
in ground water during the reporting period? N/A YES NO X

9. If t-test failures have occurred at the WMA during ‘its post-closure
care period, has facility complied with:

a. Retesting to confirm t-test failures? N/A N YES NO
b. Notifying TWC within 7 days of confirmation? ‘N/A X YES NO
¢. Submittal of approved plan? N/A X YES NO
d. Completion of approved plan? N/A X YES NO

14. Does the WMA contain a "regulated unit"* subject to
49 CFR 264 Subpart F compliance monitoring requirements? N/A YES X NO

da

b.

C.

If yes, has the assessment detected hazardous waste
or constituents in ground water at this WMA? N/A YES X NO

If yes has the facility sampled and analyzed for all

hazardous waste constituents (Appendix VIII, 49 CFR 261)

to characterize the plume in accordance with

with 48 CFR270.14(c) (4)? N/A__ YEs__ NOY
If no, report this information to the TWC Groundwater Enforcement Unit

in the Central Office,

Comments: \Jlu (Qrupaw Wuﬁd copdiuue tn didumeua W b, aud sxkont

u

%r i’\bLg/tﬂJ’LOﬂ q{fj Ao amdes o4 comckhuents

* Land Disposal facility that received hazardous waste after July 26, 1982.
*** An entry in this column indicates corrective action/response is needed.
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1.

WC Reg. No. J/053
Technical Report I

Comprehensive Gw Momtonng Evaluation (QME)

o, INTRODUCTION

COMPANY : Deka Chancical Ooromi@qp

Process Description: ¢ (4utiwcia Edie p{q;/g, ahthd Procu, d.&,mqh,m
ok (p gt ALY, et Uouly

v Plant Site has been in operation since: d ¢“Qﬁx} i ﬁ’q:lczwtt.ft
{ALLL\L‘{ Jmm deon i CPLuLtLC_h_ at I ﬁaz‘_ddrj vtees Jthe eaid
A 4

.

=

5{
PIIYQIOC'RAPIIY ANDY CLTMATE

a. Site Topugraphy- Attachmentﬂ—f (indicate site location directly on map
, ) or reproduction)
b. Average Annual: Rainfaii 4§ fﬂ_r___ Temperature_g)° __l— Evaporatien 9{

c. Surficial Soils Map- Attachment A-2
d. Surtace water bodies or other recharge/discharge features or wel.ls.gﬂg; -
da CLLC%} £ ot a%mmt L &qu aud dlerln Loy duectiy o He yiiler

J
hedu It oring oty widiy ool i Ir‘u Ghtg AL L‘“DVM laid fatos au] i SOOI,

o 0
sl Aot JT Jow Chay
e, Oth%}.r‘bpert%z{f}tr %tu(fea-e use u:ﬁ\tmu%lflgljlg e Em{uw with. an uLd’LLﬂMLJ

el aF g cupm %waﬁz{é

WASTE MANAGEMENT UNITS Requiring Ground Water Monitoring

~ Indicate Units on Site biagram: Attachment (s) 4.9

= Indicate Waste Managoment Area (WMA) boundaries on Site Diagram

¥r in

Unit Sizoe Service Status* Construction

1963 C1-198) Ll
1963 A ik

Onfwﬂ? pmd 196 3 A tndid

swifor ¢ iy 1975 A 31t rlay
“m"‘“ﬁ'“‘; U

NOTE: Use continuation sheet if necessary.

* A=Active Ci=Ctosed I=Inactive R=Reqgulated Unit NH=NonHazardous
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Unit Size Service Status* Construction
apiatida Qmu’j )
(ALt ) Pondbongd  _spes -~ A

{
(maddde) 4% AuJ,LLmJ( I _/9es A
Latulh) A% iddu 9«1.9 /(G5 A

NOTE: Use continuation sheet if necessary.
* A=Active Ct=Closed I=Ipactive R=Regulated Unit NH=NonHazardous
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Process Description and Waste Management Units

Denka Chemical Corporation manufactures neoprene rubber and
maleic anhydride at a facility located in the City of
Houston, Harris County, Texas, adjacent to Sims Bayou near
the intersection of Route 225 and East Loop Interstate 610.
The facility is bounded on the north by the Goodyear
Synthetic Rubber Corporation, on the east by the Texas
Petrochemical Corporation on the south by residential
properties and on the west by Sims Bayou.

In 1977, Denka Chemical Corporation purchased the neoprene
plant built in 1970 (for the manufacture of necoprene rubber)
and the maleic anhydride plant built in the mid-1960's (for
the manufacture of maleic anhydride) from Petro-Tex Chemical
Corporation {now Texas Petrochemical Corporation). The
facility itself has been in operation since the early
1940's.

Neoprene rubber is manufactured by Denka in a two-step
process. The principal feedstocks employed in the first
step, butadiene and chlorine, are supplied to the facility
by pipeline and railroad tank car respectively. These
substances react in the vapor phase to vield a mixture of
dicholorobutenes, which are then separated from the crude
product mix by fractionation. The overhead from the
fractionation column is recycled to the chlorination
reactor. Isomerization of the mixed dichlorobutenes vields
principally 3,4-dichloro-1-butene. This product is
dehydrochlorinated with caustic soda to form chloroprene.
Both chloroprene and excess 3,4-dichloro-l-butene are stored
in tanks equipped with hydrocarbon scrubbers. Spent caustic
is discharged to the aeration ponds.,

Chloroprene is polymerized in the second step of the
manufacture of neoprene rubber. Chloroprene, initiator, and
soap are introduced into a reactor where polymerization
occurs. The crude product is then sent to a stripper where
unreacted monomer is recovered from the finished elastomer
latex by steam stripping under vacuum.

Benzene was the principal feedstock employed in the maleic
acid plant from the mid-1960's to 1981; now maleic anhydride
is generated by air oxidation of butane in the presence of a
catalyst.

The wastewater from both the neoprene and maleic anhydride
manufacturing process are combined and treated in the
facility's aeration lagoons. After clarification, the
treated wastewater is discharged to Sim Bayou. The




aeration lagoons also receive process wastewater from the
adjoining Texas Petrochemical facility, as the wastewater
system is jointly owned by Denka and Texas Petrochemical
Corporation.

The lower maleic pond is unlined and receives wastewater
from the maleic anhydride and tetahydrophthalic anhydride
processes. Maleic and fumeric acid, present in the
wastewater settle out and the supernatant is sent to the
aeration ponds. The wastewater from the maleic pond is
classified as hazardous based on the characteristic of
corrosivity.

According to Denka the storm-water pond is lined with 3 feet
of clay and has a capacity of approximately one million
gallons. The pond receives dirty storm-water runoff from
process areas associated with the manufacturing processes.
Runoff collected in the pond is sent to the aeration ponds
for treatment. The contents of the pond is considered by
TWC to be hazardous. Storm-water runoff from other areas of

the facility not associated with manufacturing is diverted
to Sims Bavyou.
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A. Ground Water Monitoring System

1. Regional Geology ( 'd{?u(i"&l? Sheet, Geol. Atlas of Texas)

a.

b.

Phystographic province{?i‘alc‘lﬁ D tzie Din dr ok et thmz/m { rash ren

Formation(s) ) l{lkr 5 atuatid L0 i @.d(ra.,ub, Ol mL(mfF ey

Lithology _sicg i

Regional dip and gradient Jiu L b [l;.oi e Wy Coudd ('uuj C,C-LL.” €G- ¢UL Cont
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Regional direction of ground water flow ,.d/.iL ”UU‘H‘-\HWU [;ﬁ e Ci lx,(t(‘cuu}
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Part B permit application - Geology Report: pages ﬂﬂadumuﬁ L
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2. Site Hydrogeology

a.

Attachment A-3 - Site diagram with locations of waste management
area(s) [WMA], borings, wells, lines of cross-sections, etc,
Site stratigraphy to depth of investigation- '~ feet:

Unit Thickness Degeription
Ei 34

Shatlpodtt o t - xl{?i'msl e Uit i“:ifgf

3 € - 21 sl
@4% ks d m&@%infmﬂ.dlgzhiQFQM§{

£ -2 1l

Ef-ﬁﬁqhiaud §9Ticmal  Jid Ak i

Attachment i1-4 -Cross-Settion(s)

C.
d. BSaturated zone(s) and Aquitard(s)
Unit Depth Saturated Potentiometric Confined/ K  Vertical
Encou. Thickness Rise Uncontf. Gradient
E4 4 1849 msl .
slhalle S o g tims  SE-0 (b wicow b f
N =AY o o
Ei-5 {-ﬁ;ﬁa;d N ek N W it d
e, Is first water-bearing zone in hydraulic communication with deeper

NecCrdag o Denboe Higw 15 COeh ifucgd_-’tu.u.ﬁt(‘ CormAtic g Ll t’)c’ljul@cn
zone (Y/N)2Hu cartode dende af Y radece® pend to@he v (id Novbheasd o ;
Hu pﬂ(ut} bmuui&ni bud that i contnuducadien i) Bauds (tert e r'l'fj‘-/\’
Is aquitard continuous beneath site (Yﬂﬁ)? _

If yes for e or f, calculate rate of downard vertical migration on

Attachment — ; Rate — Aquiclude Thickness ——

Migration Time Jiu;iy 15 nol s% cuud daialn C(L@C{L{.:UQ, H A0
Unit(s) monitored during interim status~4ﬂfg%uﬁiowtﬁﬁka1¢{+ﬁj &?"%5 1-g&ud

. 1y
Unit(s) designated as uppermost aquifer in Pt. B%ﬁl Qhaﬂﬁgq)gtﬂ?'djqj [ﬁi El - 45

«
AW L\_{)j

Concur (Y/N)
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Monitor Well Construction

a.

Attachment 49 'D-Well construction diagrams.
~ad &b
Attachment “{+ycTable of well construction details.
Do monitor well installatiron techniques and materials of

construction satisfy 31 TAC 335.192(c)-(¥IN)?

i

[ - } ‘ Co / .' )
Comments: 4. w?’)f,/‘rfml //u,{ WU ) i (Ted s e ,fj'ffzmu.t’m:%/
/

/Lf'uﬁ(n ,/(‘nu HLO (e A .;é/w, /};mxi.fbﬁ R TIRY z (g -/zm/
Teohowgd s g and mcadiioaly) OZ Londhr e ook

ot add ey,
i

Site Ground Water Movement

a.

Attachment .13—7 -Water table/Potentiometric Surface Map. (Indicate
inferred flow directions directly on map. Include Vseveral maps to
show the range of observed water level measurements).

Calculate minimum and maximum observed gradients in units of

feet/foot. Show on map and 1ist here(ll “12-810 0 05265 /ﬂ_) (c) 18-53

.03(35 /fﬂ (5-10-82: 0.035 /ﬂ) ($-19-821 0,035 /f/ff-) (5-83¢0.045 /q)
¢ onkeinid
Attachment A -& —-Calculations of average linear velocity (v) for o mw lkji

gradients reported above, shbwing all assumptions. List results
here: =’w 13-811 42966 “/LH (9-12-p2: 50g.29 " \ (5-10-2:

5615 Vye) (8-12-82: 5605 %O, (5-43: 40v 5%-{3 .
Q = I/f ‘
Comments: /?a%m a pinuabd c’fn/ Ixi0 cm/jcc (hat 15 /. 969 7

1
60%%] X Y /erq ¥ 305 Aad/r qul {’ -3 Hyy ‘

‘: "{'géqf';}lt‘
_ K/m: /yr »

v = 030 = j6213,5 ¢
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Monitor Well Placement

a. Indicate distance(s) of upgradient/background well{s) from WMA

G013 05 (d}l)t( freb L i 1 »fh 44 /m 1 4m A i L g e !A nd
‘ T i Hu
b. Gk%ebhgsignat 1ugg£ad§' ll(éb conf’ ngé as(upéra prtgf UQ{ ‘o 71A ,
CfMin (kLth t\ Wdigd as ((sz(k JnttutJ(L\L( ﬁﬂ
[31 TAC 335.192(a)(1)] o 4’1 f;u’ﬂ]ﬂ\( i enaseic ‘thvl‘; Sesmecsder Gt £F

(L rLs Uty v g
c. Are upgradient well pldce%gnté1é eq £{é¥¥6‘91e 1d saﬁﬁikgia s ()‘

representative of background groundwater quality (?7N)? {31 TAC
335.192(a) (1) (A)], unaffected by WMA (TYN)? {31 TAC
335.192(a)(1)(B) 1]

d. Indicate on the site diagram (Att. fzw above) the lateral spacing,
in feet, of downgradient/perimeter monitor wells.

e. Are designated downgradient wells confirmed as downgradient (g7N)

f. Describe the operator's justification for lateral spacing

'ﬁ@ i)u bd/‘fd;{f cats 4D

g. 1Is the lateral spacing sufficient to satisfy the performance
standard of 31 TAC 335.192(a)(2)? (Y(:). If no, explain in
comments. Xii} (laﬂ' P(t_‘s‘d) Qm;;‘ubdb ﬁlﬁ.ﬂ-l’i{wu.

h, Indicate on map and tabulate below the distances of down gradient

wells from the edge of WMA along the direction of groundwater flow:

I Wi madedc pend o Wu agwtion
(tid ehwﬂdmaﬁﬁ‘gﬁw' Dends
Well | ] J;A fi4 X
Distance | 4o’ | 35" | 350" 350 | /30"
Time 3(;;{} 5(;3"/ qur [, |£,Jyr lOé,:jr \3 ig{
* @ e ¥

Calculate groundwater travel time based on v calculated above.
Assuming conservative transport, will each well detect contaminants
during the active life or post~closure care period, Indicate those

wells that will not with (*).




i. Vertical placement- Indicate on cross-sections (Att E{ ‘L; » above)
the screened and gravel-packed intervals of wells and tabulate:

.- A .y L AJ[ A PEr
RC2A  ECE2A 2021 Qe 0o Q&, i '}{fﬁ Ei/fl A/\(!i% é;j{,;{f

Well Tl 203 | 4 1 satarlale | 7|
T s
creen ’ ' ; ‘ I ’ , Ae
! i _{
length o b 3 /10 G 4 ] 7, 26 | Peta
Aquifer

Mo LGy of

; ! ’ | - 0= -
‘- Y /- /- x5 {x ComfLenon RerorT
thickness i-b | 1-2¢"11-26 6| /-6 ) HAvE Aeen sutn o

S/u

5 A S NG S 5 3 INSUEFIcien T DATH

S=Satisfactory U=Unsatisfactory

Explain in comments why vertical placement is unsatisfactory [31 TAC

335.192(e)].

Comments: JL‘ coibunind * Adilmind dowimad it wel g W pecoedoily
lir both HU/L Qs / HWA @hya Vo, | r_uijd Hutt o o, d s dewwbcﬂl{t
o (vt ), Sk Ammmdmd welle Ao ol apxok by b LO(aH’d @
ok U Dby pahung of conta neg i masahou at monoud.
Jioee dowrnpradieal ettt o b g auithrd wally fhat o e
usladled ﬁ o HulM gua, Demka doce not haum é dowmmdcw} wells
Jiu uetle chodd @ D{’nced LﬂLmLLdLQTLM Qdaaroid o U umk
MMMM,JU/ Ans, A oo 0{ 5&{&@ wdoba, QA Dﬂcu,ui Wty had
Hu,u il ok allay Doy 4 sudididy  diiel Comta ot
/WLL{MLIWM NI, C,.Dcu il b e, Ha zicgwmadmd Lthf]j/G A4

ik D«gfﬂ,wi? al_Gk Qulkg}drw (’mnhhoﬂs huw,uth {,umu,tiu et
S pehuserty quul e ah0utd bUIS0 B p Jige. Jha QALY hhisn
Dmlmdé Cmuﬂtgmdmi well uy J/LLl“rLd/LLtL&Nj/ CJELQIEU; Han 50Lt
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Attachment A-5




CASING TYPE:
SCREEN TYPE:

CGROUT TYPE:

NOTE:
grom
boring
Huston

STIK P 2.3 i N WELL DIAMETER 4 INCHES
7 ' Q
T N

e "~ *
1 N
L] I~
|~ [~
L] ™~
e .
L1 ™~
e e
AN
A o

. GROUT
L~ a
S
AN
1 ™
e ™
L~ N
L~ nt
L [~
L~ ™~
L1 ™
<l "~
L1 ™~
7 o BR
o TOP OF SCREEN
o I SAND PACK
. BOTTOM OF SReEn _kd— — HiH
3.1 R OEPTH B 250 —— BACKWASH VALVE
GEO ASSOCIATES

Schedule 40 PVC (glued) : -

Geotechnical C_nglnccrmg & Groundwaler Hydrology

0.010" Slotted Schedule 40 PVC WELL INSTALLATION DETALL
Mortar Mix weLL NnO, )

This exhibit i» prepared THE DENKA CHEMICAL CORPORATION
{information provided on [Installed by Espey, Huston & Assoc., Inc)
Logs prepared by Espey, ry pare ORILLED | exwieir numssn
§ Associates, Inc. - 1981, 003 10719781
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SAND PACK

— DBACKWASH VALVE

17

CASING TYPE: Schedule 40 PVC (glued)
SCREEN TYPE: (,010" Slotted Schedule 40 FVC

CROUT TYPE: Mortar Mix

NOTE: This exhibit {s prepared
grom information provided on
boring Logs prepared by Easpey,
Huston § Associates, Inc. - 1981.

GEO ASSOCIATES

Geotechnical Engineering & Oroundwater Hydrology

WELL INSTALLATION DETAIL

WELL N0, 2
THE DENKA CHEMICAL CORPORATION

[Installed by Espey, Huston & Assoc., Incl

no.

003

pate DRILLED
10/21/81

EXHIBIT NUMBER
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STIK W 1.8* /_\5-——-—-w€u DIAMETER 4 INCHES
e
ZSWRN\ 22/
L] ™~ .
- S
L~ ™~
¢ L] s
L1 R
L1 [~
L~ ]
|~ s
L~ M
A o
- ™~
L~ ™
AN
1 at
-~ R
L~ [~
L~ ™
L1 =
L1 ™
-1 ~
L =
11 R0 EE?
12¢ TOP OF SCREEN EEE::}—- .
- w0 Px
3 auladn 0
B S R
yse BOTTOM OF SCREEN ‘:::
g» OTAL OEPTH SEmeva gy BACKWASH VALVE
(GEO ASSOCIATES
CASIIG TYPE:  Schedule 40 PvC {glued) Geotechnical Engineering & Groundwater Hydrology
SCREEN TYPE: (.010" Slotted Schedule a0 PVC WELL INSTALLATION DETAIL
GROUT TYPE: Mortar Mlx WELL NO. 3
NOTE: This exhibit i{s prepared THE DENKA CHEMICAL CORPORATION

from information provided on (Installed by Espey, Huston & Assoc., Inc)

boring Logs prepared by Easpey,
Huston § Assocdates, Inc., - 1981,

no. pavz DRILLED EXHIBIT NUMBER

003 10/19/81




‘ STIX WP 3,5 //’—‘\:E‘——————————hELL DIAMETER & INCHES
N
7 SRR\ 77////// /Y
] Y .
L] [~
L~ I~
L~ ™
» N
L Y
-1 a
L1 ™
L~ N
L~ ™~
P (f———— GRouT
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L1 ™
] ™
1 Y
A I~
L1 N
L1 I~
L~ I~
1 Y
1 ~
Y
16 T o
) e s
o or s _
i - w0 Pick
bete e e e
5 B 5
BOTTOM OF SCREEN |isid i
27 23

TOTAL DEPTH

BACKWASH VALVE
28" .

GEeEO ASSOCIATES

CASING TYPE: Schedule 40 PVC (glued)

Geotechnical Engineering & Groundwater Hydrology

SCREEN TYPE: 0.010" Slotted Schedule 40 PVC WELL INSTALLATION DETAILL

GROUT TYPE: Mortar Mix WELL NO, 4
NOTE : This exhi{bit s p&epmad THE DENKA CHEMICAL CORPORATION
grom  information provided on [Installed by Espey, Huston & Assoc., Inc)

boring Logs prepared by Espey,
Huston § Associates, Inc. - 1981.

NO. pave DRILLED EXHIBT NUMBER
0a3 10/20/81
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STICK PP 2,2 /—\5—-—-—-—\-&1, DIAMETER 4 INDHES
e
L~ N .
4N
] et
L] ]
|1 -
L] n
L~ =
L~ N
L~ pat
AN X
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’e ™
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L1 N
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| Y
347 v |
. 38 R
) TOP OF SCREEN  fros By
35 q::: SAND PACK
BOTIOM OF SCREEN  fied— — i
ar B
are TOTAL OEPTH \Ifr/ BACKWASH VALVE
GEO ASSOCIATES
CASING TYPE:  Schedule 40 PVC (glued) Geotechnical Engincering & Groundwater Hydrology
SCREEN TYPE: 0.010* Slotted Schedule 40 PVC WELL INSTALLATION DETAIL
CROUT TYPE:  Mortar Mix WELL ND. 5A
NOTE: This exhibit {» prepared THE OENKA CHEMICAL CORPORATION
from dinformation provided on [Installed by Espey, Huston & Assoc., Incl
bo’ting £09‘5 P’lEPMQd by Espey, NO. pate ORILLED EAHIBIT NUMBER
Huston § Associates, Inc. - 1981.

ac3 2/11/82




! OTYPE

waTER LEVEL AT 13-F71 on

. LCG GF
DATE ORILLED

=% NO
19/T9/81
Wash Boring

11/2/81

TYPE

Liw GF 9058
DATE DRILLED
Wash Boring

- 2
N,
10721781

WATER LEVEL AT7-3  fFr ON 11/2/81

LocaTion  Northwest corner of pond area LocATION West side of setting ponds
Top of Pipe EL. 16.6 Top or Pipe El. 16.14
o
i
- |24 = |3
FE ol MATERIAL DESCRIPTION e i s MATERIAL  DESCRIFTION
25|58 |87 |5)E
Ve
— Dark Brown, Black Silty Clay é Black Silty clay
e I w/shell, rock fragments w/orange mottling
—V w/green discoloration
— //’ w/shell, rock fragments
- - 54 sand seams @ 10.5°
| /
_M/ /
e ///
'l‘l 3 --10 ——
- 1047 Dark Brown Sandy Silt -
L %
\ Clay ] / .
N ~ |81 Silty Fine to Medium Sand
. 1
I - Total Depth = 13,9' 15 .. Easy Wash, Smelly
_] < :
Well screen set at approximately Black Silty Clay
- 8 to 12 feet below ground surface. oy
E— Borehole annulus packed with sand Total Depth = 17
T through screen section, and Well screen set at approximately
N cement grouted around well casing —20 — 11 to 17 feet below ground
_ to ground surface. surface.
Borehole annulus. packed with
——

|

|
L

sand through screen section, and
cement grouted around well casing
to ground surface.




-

(06 OF 22543 NO. __ 3
cate pReLED_10/19/81
TYPE __Wash Boring

wWATER LEVEL AT 6.1 FT ON 11/2/81
LOCATION Denka Cooling Towers

GROUND EL 20. 24

LOG OF BORING NO _%
DATE DRILLED_1Q/20/R"
TYPe _Wash Boring

WATER LEVEL AT _t1.7¢y on __11/2/81
LOCATION West Side of Control Building
GROUND EL. 24.97

Top of Pipe El. 22,08 I_op of Pipe E1_ 28.47 _
Fla gj x E > g
Eg g & MATERIAL DESCRIPTION 'n_. w ? % MATERIAL DESCRIPTION
w e g wk |-«
. [ =] wtwn o nmiuv
~—1 || Gray-Black, Silty Clay / B Black & cray silty Clay
b— w/rock, shell fragments shell & rock -~ top 6"
/
I Vi w/orange mottling 7'
Ls A s <,
T \\ Orange & Tan Silty Clay
w/organics
\\ w/calcareous nodules
_ 10 _] . 10 |
B! stiff orange Silty Clay w/organics N
BN ' :
- Sandy Silt/Silty Sand AN
i~ 15— M| Sciff orange Silcy Clay 15—-\
. K{ / Stiff Orange Silty Clay o
»{\ Orange & Tan Sandy Clay // w/organics
Do = ! -
- 20 s T .18_ 20__;- Orange Sandy Silt
E— Well screen set at 12 to 15 feet K W/mipaceous particles
below ground surface. RIE )
Borehole annulus packed with ' 1 .
, | sand through screen section, '}
T and cement grouted around well :
- casing to ground surface. 25}
] ‘( Red & Gray Silty Clay
T.D. = 28"
30 Wellscreen set at approximately
T ] 17 to 27 feet below ground surface.
7 Borehole annulus packed with sand
] through screen section, and cement
—d grouted around well casing to
ground surface.




L0 OF BoRmes NG 3 A
! paTE CRILLED__2/11/82
" yyPE _Wash Roring

wiTER LEVEL AT _14 . T ON

Lo 3wl ¥on

DATEZ DRILLED

e WD

TYPE

WATER LEVEL AT

FT. ON

LocaTion_South or Neoprene Tanks LOCATION _
GROUND EL 16.98 GROUND EL.
Top of Pipe El. 19.15
wy - um.l
:F laly =G i2le
Rk MATERIAL DESCRIPTION R EIE MATERIAL DESCRIPTION
i i E < w e >«
o |wjw L aQ wln
—"—“‘// Orange & Gray Sandy
1 Clay
1 w/calcareous nodules
I'd
- 5—4/ e e
I'./
- IO — - el -
L/
} "
,————-1/
- 15 — perier i
1/
/l
. 30 — oy —
I :
_30 p— . ——
M| Sand :
~ Clay
Sand
-43 — <Clay —
T.D. = 41°
—— Well screen set at approximately
35 to 41 feet below ground surface.
Borehole annulus packed with sand
50 through screen Interval, and cement | |
U grouted around well casing to ground
] surface.
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14!

/77T T777777 777777777

1
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15* ey
32 SAND PACK

i
R RE

. BOTTOM OF SCREEN  }iid :
A19 ,é;:i

:

TOTAL OEPTH =:=:-:%3€=:=——-—— BACKWASH VALVE

20!

CASING TYPE: schedule 40 PYC {glued)

GEO ASSOCIATES

Geolechnical Engineering & Groundwalter Hydrolo
gt oy

SCREEN TYPE: 0.010" Slotted Schedule 40 PVC

GROUT TYPE: Mortar’ Mix

NOTE: This exhibit is prepared
grom  information provided on

WELL INSTALLATION DETAIL
WELL NO. &

TrHE DENKA CHEMICAL CORPORATION
[Instailed by Espey, Huston & Assoc., Inc)

boning Logs prepared by Espey,
Huaton § Associates, Inc., - 1981.

NO. vaves ORILLED EXHIMIT NUMBEN

405 10/19/81%
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S
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SAND PACK

62" .

CASING TYPE: Schedule 40 PVC (glued)
SCREEN TYPE: 0.010" Slotted Schedule 40 PVC

GROUT TYPE: Mortar Mix

NOTE: This exhibit (s prepared
from  {nformation provided on
boringifogs prepared by Espey,
Huston § Associates, Inc. - 1981.

BACKWASH VALVE

GEO ASSOCIATES

CGeotechnical Engineering & Groundwater Hydrology

WELL INSTALLATION DETAIL
WELL NO. 7
THE DENKA CHEMICAL CORPORATION
[Installed by Espey, Huston & Assoc., Inc)

nO, oarx DRILLED
003 10/16/81%

EXHIPIT NUMBDIENR




Stick Up

ft

2
|
-

A T T

Juter Casing Length 58 ft‘

/

Top of Sand Pack

at 617t depth

=+

Screened Interval g3 to g8 ft cepth

b

Total Depth 69 ft

Screen Type: .010" Slotted PVC Schedule 40

Grout Type: Cement /Bentonite

P Hl Vg

o

)

well Diameter 4  linches
\-(-——-— Outer Casing Diamster 8 inches
T T T L T T e rd ,k’ FFTT

\” 1
\/‘
\/
\/1
\g 42 ft 57 ft
'\/

LA
Q/

A
Q/

A
N
\/
Nyl Yprer Aquifer
N
N v
\/‘
\/
§: 63 ft 68 ft
N\
™
\‘ Grout
\
\
\

Bentonite

Lower Aquifer

i — Backwash Valve

GEO ASSOCIATES

Geotechnlcal Engineering & Groundwater Hydrology

WELL INSTALLATION DETAILS
WELL 21

Denka Chemical Corporation - Houston Plant

003

oate DRILLED
9/15/83

EXHIBIT NUMBER




Pt 2

PR

Stick Up ft

_T—
L

dater Casing Length S8 ft

bobrgdcdoded L ? T 7 7777

El L i 2T 77

AAAAMAMANAITTIN AT SRR

.
ANARNANY

Ton of Sand Pack
‘at 58 ft depth

{

Teenes Interval 60 to 65 F depth
—k o

Total Depth 78 fit

LI B B SIS )

I3
-

////j///,777m¥/7l 'F
LV W W W W . . .

Well Diameter 4 inches

Outer Casing Diameter 8  inches
- g L SR S 1 EE e

42.5 ft 55 f¢

Upper Aquifer

A3 N 3NN NS SY

POTIDNIDIEI

il L LI

60 fr 62 £

aroct

Bentonite Seal

Lower Aguifer

Screen Type: .010% Slotted PVC Schedule 40
Grout Type: Cement/Bentonite
NOTE: Lower portion of borehole (63'-78'} was

backfilled with bentonite pellets dropped
through a tremie pipe.

Backwash Valve

GEO ASSOCIATES

Oeotechnical Engineering & Groundw ater Hyvdrology

WELL INSTALLATION DETAILS
WELL 22

Denka Chemical Corporation - Houston Plant

NO.

003

oave DRILLED EXHIEIT NUMBER

10/5/83




Attachment A-6a

Well Data Summary

Well Top of Pipe Ground Total Screen Depth

Number Elevation Elevation Depth Top Bottom
1 16.6 14.6 13.9 6.3 2.3
2 16.1 14.1 17.0 3.5 -2.5
3 22.1 20.1 18.0 8.2 5.2
4 28.5 25.0 28.0 8.0 -2.0
5A 19.2 17.2 41.0 -18.0 -24.0
21 22.8 20.8 9.0 -40.2 -45.2
22 17.4 15.4 78.0 -42.6 ~-47.6
6 25.7 20.0 8.0 4.0
7 27.0 62.0 -9.6 -35.6
8 20.8 5.3 0.3

Note: All elevations and depths are in feet above MSL.

Top of pipe elevation is about

elevation except
surface.

Date
Install

10-1
10-2
10-1
10-2
2-1
9-1
10-
10-1
10-:

2 feet above ground surface

for Well 4 which is 3.5 feet above ground



Attachment A*G:b. Table of Well Construction Details

Well Number

Hole diameter
Total depth

Drill method

Date drilled
Caging 1.D.

Casing type

How joined
Stick-up length
T.0.C.-MSL

Ground level-MST
Capped/Lockable
Surface pad size
Depth of surface seal
Annulus Fill
Depth-annulus seal
Depth-gré;el pack
Length-gravel pack
Size-gravel pack
Depth to screen
Screen I1.D./slot
Screen type

Screen length
Blank length

Development Method

oA 3 +f S A G 7 ey
oA I A A O D T A B R ¥
1391077008 L as | g | 20 b opal | we
10/19/8i {rojo/fss | w9/ | rolac/sil afusal io/iafsi| o trop, 1043
i
Sehadud ] ol Sehadicle] S Seh ol | Sl St
Soe o Bve Hove 140 0vC Tao ove 4o ove | 4o o e
oot _|qfosd | ofod | gt [oud st Jofund Tt
23490 162 | ngd') 35 o' a1 | 21 | o0
o.6" | 1e.M" | 22,081 25,477} 19,157
.26 1452 20,24 a9.97°F 16.99
Capped  eappd  leapped Capptd | capped | capped | capped | capprd
Nont Novig o Yo Y\ L o o vioe
Ceivend Ceriand | Cerand  Jenwank Cznun,lf terent/ CLvard,
%wuﬂd g whid auw wlid gue u_tlb( .{Jf;{:w{,l.d ber borudi bewt by ke
B : ; 4 , ¥ s i o
s 1o, |\ [ 34 |4 33 bl
/ ! ! ; !

.a 1 7 12 7 G 29" 1 8!
g "' 12! 7" ] 35" 63
o.o{lo" ?'Oton 000} ooto’ | 000" locio" | 0.0 |4 00"

Sictel Sle Slotked  [=iohed s loted <lotied Slohed %L
N O Scivatoc i Yol <4, e . . . 1 ¢ A )dUJLJ_L

el SOl pe Y I TAr Yoml ooy el o rraneel oy v AT

o L' 3 o' G 7 26 5’
COUPrLAAL]

(O8]

Comments:




COr\ﬂvuw;!

Attachment _A:Eil
Well Number
Hole diameter
Total depth
brill method
Date drilled
Casing I1.D.
Casing type

How joined
Stick~up length
T.0,C.-MSU
Ground level-MSL
Capped/Lockable

Surface pad size

Depth of surface seal 5gf

Annulus Fill
Depth-annulus seal
Depth—gr;;el'pack
Length-gravel pack
Size-grave’ pack
Depth to.screen
Screen I.D,/slot
Screen type

Screen length

Blank length

Development Method

Table of Well Construction Details

A

L}"

i

18

lo/5/8%

4.|

wmugu

cappdd

flend

(';,LI‘N.}U‘ 7
bew bonute,

G0

4" foro”

Scjluj,uﬁ-(_
Ho AV

Conprt ssed

(78

Commenta:




Attachment A-7
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EXPLANATION

e 20 == POTENTIOMETRIC SURFACE CONTOUR, FEET
ABOVE i+) DR BELOW (- SEA LEVEL
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Records and Response

1. Records - The Denka Chemical Corporation self
reporting data does not appear to be complete. No
self reporting data appears to be on record for
the following sample events: 5/83, 6/83, 10/83,
12/83, 3/84 and 6/84. {The subject data is on file
at the facility). In addition, Denka does not
have complete Student T - test data on file with
TWC or on file at the facility. Finally, Denka
has not always been using the appropriate
self-reporting forms, sometimes the data is
submitted in tabular form.

2. Response

&. Chronclogy of Events:
June 5, 1981 - Denka notifies TDWR that
piezometers are being installed to determine the

groundwater hydrolegy at the site prior to the
installation of monitoring wells.

January 21, 1982 - Denka submitted the first
quarter groundwater monitoring data.

April 30, 1982 - Denka submitted the second
quarter groundwater monitoring data.

July 26, 1982 - Denka submitted the third quarter
groundwater monitoring data.

August 16, 1982 - Documentation for the Denka
groundwater monitoring program was submitted (well
logs, sampling procedures, monitor well locations,
groundwater quality assessment plan, and monitor well
location map).

September 28, 1982 - Denka submitted the fourth
quarter groundwater monitoring data.

*December 14, 1982 - Denka requested a waiver from
the groundwater monitoring requirements for the
Denka/Petro Tex hazardous waste surface
impoundments.

January 21, 1983 - Denka submitted a copy of the
deed recordation for the upper maleic pond.




*May 17, 1983 - TDWR denied Denka's request for a waiver
from the groundwater monitoring requirements.

July 15, 1983 - Denka notified TDWR that the initial
sampling for the second year of groundwater monitoring
showed a significant difference (as indicated by the
Student's T-test) between the background and the
current data. The company further notified TDWR that
the facility may be affecting groundwater quality and
that a ground water quality assessment program would be
submitted within 15 days.

August 5, 1983 - Denka submitted a Ground Water Quality
Assessment Plan.

September 9, 1983 - Meeting held between TDWR and Denka
staff to discuss the Ground Water Quality Assessment
Plan. :

September 14, 1983 - TDWR approved Denka's Ground Water
Quality Assessment Plan.

September 30, 1983 - Telephone conversation between
TDWR staff concerning the status of the wastewater
treatment system. It was concluded that the treatment
system receives off-spec maleic anhydride (U147). The
substance is occasionally put in a pond before going
to the treatment plant. By the mixture rule, the
treatment plant becomes a hazardous facility.

October 17, 1983 - TDWR requested Denka's Part B
application.

November 18, 1983 - Denka met with TDWR to discuss what
information is necessary to demonstrate that maleic
anhydride and 1,4 dichlorobutene-2 are hydrolysed prior
to entry into Petro-Tex's aeration basin.

May 18, 1984 - Meeting held with Denka staff to discuss
the status of the assessment program.

May 2%, 1984 - Denka submitted a Ground Water Quality
Assessment Plan status report.

*June 29, 1984 - TDWR requested a groundwater compliance
plan application from Denka.

*September 21, 1984 - Denka submitted the final report
for the Groundwater Quality Assessment Plan.

December 14, 1984 - Denka submitted the first quarter
groundwater monitoring data.




January 23, 1986 - Joint CEI and CME inspection at
Denka.

February 25, 1986 - CME sampling event at Denka.

*Indicates copy of correspondence is attached in
Attachment D-1.

b. Review of the Ground Water Quality

Denka Chemical Corporation initially reported on July
15, 1983 that the most recent data showed a
statistically significant increase over initial
background (Attachment D-2). Denka resampled the wells
and on August 5, 1983 submitted a Ground Water Quality
Assessment Plan (Attachment D-3). The agency reviewed
said plan and recommended the following:

1. Schedule co-sampling of wells with District 7
personnel for the first gquarterly sampling event.

2. Submit the results of the first quarterly
sampling event for hazardus waste constituents,
and '

3. Submit a status report as soon as the results of
the second quarterly sampling event are available
(Attachment D-4),.

Denka and Agency Staff met on May 18, 1983 (Attachment
D-5) to discuss the status of the assessment program.

A preliminary review of the data during the meeting
indicated that most chlorinated hydrocarbons on the -
priority pollutant list were below detection limits.
Mr. Lewis noted that the assessment would be more
convineing with analyses for maleic acid and fumaric
acid (the company claimed that there was no approved
method of analysis for maleic and fumaric acid). Mr.
Lewis further recommended that the company submit: (1)
a status report within two weeks including analyses to
date (2) proposed action for finding an analytical
method for fumaric and maleic acid and (3) conclude the
assessment by August 1984. Denka submitted an Interim
Report on May 31, 1984 and a Groundwater Quality
Assessment Plan Report of First Determination on
September 19, 1984. The September report concluded the
following:




The principal constituents of concern on the plant
include maleic acid, fumaric acid, 3,4
dichlorobutene-1, 1,4 dichlorobutene-2,
chloroprene, 1 chlorobutadiene, and xylene;
however, none of these parameters have been
detected in appreciable amounts by well sampling
and GC/MS analyses. Well GWM-2 contained some
benzene and toluene. Maleic acid, present in the
pond, is not expected to be detectable at low
concentrations by GC/MS and may be indicated in
wells by lower pH and higher TOC values. These
constituents have been observed and are believed
to indicate possible minor seepage from the maleic
pond system.

The stratigraphic and other data according to
Denka indicates that the probable seepage from the
maleic pond system is confined to the permeable
zones shallower than the E1-45 ft. sand. Analyses
from Well GWM-5A did suggest minimal ground water
contamination.

Finally it was noted that some minor seepage from
the maleic pond system enters Sims Bayou as a TOC
component.,

Two wells, GWM-21 and GWM-22, were installed under
the Ground Water Quality Assessment Plan. The
addition of these two wells brought the total
number of wells in service to 7 (well nos. 1, 2,
3, 4, BA, 21 and 22). The Denka facility has
three other wells around the aeration ponds (well
nos. 6, 7, and 8) however, to date no ground
water monitoring data for these wells is on file
with the TWC.

Recommendations

After reviewing the data it is the opinion of the
inspector that the following items should be addressed
by Denka:

1.

All previous ground water monitoring data (not
previously submitted on the appropriate forms) and
all future ground water monitoring data should be
submitted on the appropriate self-reporting forms.
In addition, Denka has failed to submit past
Student T-test calculations to the TWC. This
T-test data should not only bhe submitted to the
TWC but should be kept at the facility.




The logs from the existing wells at the facility
should be submitted to the Commission. In
addition, the total depth well of GWM-~1 should be
verified.

Denka should provide to the Commission
justification for the location and completion
interval of the present monitoring well system or
a proposal for installation of additional wells
which will provide adequate detection of waste
constituents in the uppermost aquifer. It appears
that the horizontal spacing of the detection
monitoring wells is too large. In general,
detection monitoring wells should be spaced
approximately 150 feet apart to guarantee that
leaks will be detected if they occur.

The existing wells do not appear to be placed
immediately adjacent to the waste areas (i.e., as
close as physically possible, generally no more
than thirty feet). Wells located far downgradient
from the waste management area will not allow
Denka to immediately detect contaminant leakage.




Attachment D-1
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" Mr. Robert E. Minksen, Operztions hanajer Schroeder

. DENKA Chemtcal Corporation
<8701 Park Place Boulevard
" '*_Houston, Texas 77017

- Dear Mr. Hinkson:
'Re:. Ground water Quality Ffssessuwent Flan - Golid Waste Registration 31052

The staff of the Solid hiaste Compliance Unit has reviewad the ground water quality
assessment plan subnittod with your letter of August 5, 1563. e note that this
plan ineets the requirements of 31 Texas Aduinistrative Code {TAC) Section
335.194(d}(3) and that {t shoula Le able to determine the concentration of hazard-
ous wastes or constitucnts in tho jround water and the rate anu extent, both
horizontally and vertically, of cunta.inant wiyration,

We concur wi@h the assesswent plaa’s preposed course of action. aAs discussed with
Mr. Paul Lewis and “r. Fred Galbey during the September 9, 1932 meeting, please
modify the schedule of implenentation to include the following:

1. Schedule co-sampling of wells with District 7 personnel for the first quar-
terly saupling event (approxinately September 30, 1303).

2., Hake qvai]ahle to tne Departnent the results of the first quarterly
sampling event for hazardous waste constituents,

3. Submit a status report to the Department as soon as possible after the
results of the second quarterly saupling event are available (approxi-
mately Decewber 30, 1983}. The report should include an evaluation of
the sources of constituents tn the monitor wells and, if needed, recommnen-
dations to modify the assessment plan.

Please feel free to contact Mr. Paul S. Lewils at 512/475-6371 if you have any
questions.

Sincerely,

Solid Waste and Spill Response lection
Enforcement and Field Operations Division

PSL:py

cc: Texas Department of Water Resources District 7 Office
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TEXAS DEPARTMENT OF WATER RESQOURCES
1700 N, Congress Avenue -
Austin, Texas

TEXAS WATER DEVELOPMENT BOARD
Louis A. Beecherl, Jr., Chairman
George W. McCleskey, Vice Chairman

TEXAS WATER COMMISSION
Felix McDonald, Chairman
Lee B. M. Biggart

Glen E. Roney G. Ralph Roming
W. O, Bankston Charles E. Nemir
Lonnie A. *'Bo” Pilgrim . Lxccutive Director

WEBB

Louic Welch Uctober 17, 1433
, EANES:EQE- STADLER

~Jw)

/ MESSENGER
Robert E. Hinkson
Industrial Relations wManager
Denka Chemical Corporation
8701 Park Place Boulevard
Houston, Texas 77017

CERTIFIEL MAIL

Dear Mr. Hinksan:

RE: Hazardous Waste Peruwit Application No, 10247
Solid Waste Registration No. 31052

The State of Texas hazardous waste permit program has been declared equivalent to
the federal program by the U.S. &nvironmental Protection Agency, This "Phase Il
Interim Authorization" covers permitting of storage, processing and disposal
facilities, Thus, duplicate federal permits for such facilities under the Resource
Conservation and Recovery Act are no longer required in Texas. Therefore, the Texas
Department of Water Resources (TDWR) is now implementing the hazardous waste permit
program.

Our records indicate that you filed a state and/or federal Part A hazardous waste
permit application indicating that you have an operational faciiity for storage,
processing and/or disposal of hazardous waste. In accordance with Title 31 Texas
Administrative Code (TAC) Section 341.180(4), we hereby request Part & of your

- application for a hazardous waste permit. Please find enclosed the TDWR Industrial
Hazardous Waste Part B Permit Application form and instructions. Please note
that the instructions cover the technical requirements of the application in detail,
and are not to be submitted with the application,

Also, for your reference, please find enclosed a blank Part A application form.
Please note that the enclosed Part A has been revised and that the numbering
system, in some cases, does not correspond to the numbering system on the
originally submitted Part A. For the Part A sections listed below, the numbers in
parentheses refer to the original Part A. A review of the subject facility's Part
A hazardous waste permit application indicates that insufficient information has
been presented to demonstrate compliiance with 31 TAC Section 341.180. These
deficiencies are detailed below:

Section I. :General Information:

Please note the signatures for the applicant are required in the appropriate
place below the certifying statement.

P.O.Box 13087 Capitol Station ® Austin. Texas 78711 @ Arca Code 512/475.3187




kr. Robert £, Hinkson
Page 2
October 17, 1983

1.G.2.:

The Standard Industriul Classification (SIC) code yiven for the proauction
of waleic anhydride is incorrect.

Section II. Site Jackyround Information:

II.A.5.a. & b.(I1.A.C.a. & D.)e

Subuiit as "Attachuent 5" « wmap indicating the boundarics of all adjacent
parcels of land, and a list of the nawes and mailing addresses of all adjacent
landoyners and other nearby landowners who wight consider themselves affected
by the activities described by tnis application. Cross-reference this Tist
to the mwap through the use of appropriate keying technigues. The map should
be a USGS wap, a city or county plat, or another map, sketch or drawing with.
a scale adeguate enough to show the cross-referenced affected landcrmers.
Indicate fron what sources the names and addresses of persens identified

as affected were obtained.

Please review this inforwetion tu ensure that it is up-to-date.
Section III. Wastes and wWaste Hanagchent:
I1T.A.2.:

The wastes listed in Table III-I, that are not currentiy contained in your
notice of registration, have been added to your reyistration, Please use the
appropriate TOUK sequence number, waste classification code, annual quantity
generated (as close as possible) and SIC code. '

I11.B.1.:
Table III-2 should be revised to include TDHR waste sequence nuubers,

111.8.3.:

Table I11-4 should be revised to note the date the pond was actually closed,
as opposed to deed recorded.

III‘C.].: .
"Attachiwent E" should be revised to include:

a. The approximate boundaries of the site {described in Section II B) and
‘within these boundaries, the location and boundaries of the areas occupied -
by each active, inactive, and proposed facility component (see Tables
111-2 and 111-3 for facility couponents). Each depicted arez should
be labeled to identify the facility component{s), component status (i.e.,
active, inactive, or proposed), and area size in acres.




t'~. Robert E, Hinkson
‘age 3
October 17, 1983

b. All injection wells where liguids are injected underground;

C. Al known monitor wells and borenoles within the property boundaries
of the overall plant site; and

d. All wells, springs, other surface water bodies, and drinking water wells
within the map area and the purpose for which each viater well is used
(e.g., domestic, livestock, agricultural, industrial, etc.).

In addition, it would appear that the wastewater treatment plant jointly owned by
your company and Petro-tex Chemical Corporation (Reg. # 30417) remains a hazardous
waste management unit. “Attachment G" of the referenced Part A states that
off-spec maleic anhydride (U147) and 1, 4-dichloro-2-butene (U074) enter the
wastewater system from the waleic pond or from the neoprene equalization tanks.
These wastes are listed for toxicity. The influent to the treatment plant is a
solid waste generated frow the treatnent of a hazardous waste tisted under Subpart
D of 40 CFR Part 261 and has not been delisted under 40 CFR Part 260.20 and 260,22,
As Petro-tex Chemical Corporation is the plant operator and wastewater pernit
holder, the treatient nlant will be addressed during their permitting process.

Please note that rinsates froii “empty" drums which contained hazardous wastes are
subject to regulation under RCRA, if the rinsate is a characteristic hazardous
waste as defined under 40 CFR Part 251, Subpart C.

The Part B periit application and the aforenentioned Part A requirements should
be subniitted by April 17, 1984. Please note that four copies of the Part A
requiremnents, five copies of the entire Part 8 application, and four additional
copies of Section I of Part i are requirca.

Please contact the Department as soon as possible, before submitting the Permit
Applicatfon, if any of the following itens apply:

1. Your company intends to close all hazardous waste managewent units before
the application deadline;

2. Your company intends to pursue any type of waiver or exemption;

J. Your company intends to do liner compatibility testing (EPA Test tiethod
9090} ; :

4. Your company intends to conduct field tests or laboratory analyses in
conjunction with the treatment demonstration required for land treatment
units;

5. A review of the yround-water wonitoring data indicates that your company
may need to follow & compliance wonitoring or corrective action program;

6. Your company intends to demonstrate a need for alternate concentration
Tinits to be used in the ground-water monitoring program; or




Mr. Robert E. HinkSpn
Page 4
October 17, 1983

7. Your coupany intends to dewonstrate that certain constituents Tisted in
Appendix VIII that are in the waste will not pose a substantial threat to
human health or the environuent, and should not be tested for during
ground-water ncnitoring.

A review of the Part A hazardous waste permit appiications filed with the TDWR
indicates that many facilities for which applications were filed way not, in fact,
need permits, For example, sowe applications for facilities which do not manage
hazardous waste were submitted as "protective filings,” while others were filed
for facilities which tiay now be excluded frou periit requirenents. The latter

is particularly true for facilities which generate and store, but neither process
nor dispose of hazardous waste on-site. For example, these facilities dv not
need a permit if they gualify for the "Accumulation Time" (90-day storage) or .
the "Small Quantity Gemerator" storage exclusion. Please review your facility
operation to determine if a hazardous waste permit is required. If no permit

is required, please complete the enclosed Affidavit of Exclusion and return it to
the Solid Waste Section at the TDWR within 30 duys of the date of this letter, in
lieu of the Part B and Part A aeficiencies requested above.

should you have uhy questions ur desire Lo arrange a conference in Austin to
discuss the application in detail, please contact Jeff ilebb of 1y staff at
AC812/475-2041.

Sincerely,

Jay sunow, P.l., Chief
Solid Haste Section

JH:rmc/bE
Enclosures
¢c: TOWR District 7 Gffice - DJeer Park
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Moy 29, 1984 RECEIVED
JUINO 1 '34
Mr, Paul F. Lewis ENFORCEMENT AMG
Texas Department of V_Iater Re.sources FIELD OPERATIONS
Austin, Texas gm0t Station Sk 3/052

Dear Mr. Lewis:

Status Report - Groundwater Quality Assurance Plan

The following letter is a status report of Denka Chemical Corporation's
Groundwater Quality Assurance Plan., At the end of the first year of
groundwater monitoring, compilation of the data indicated some significant
differences between Denka's upstream well and the four downstream moni-
toring wells. As a result of this significant difference, Denka submitted
a Groundwater Quality Assurance Plan which was accepted by the Texas
Department of Water Resources. The first two well samplings of this plan
have been accomplished and this status report will summarize the results
of those samplings.

Our Groundwater Quality Assurance Plan had four objectives: The first was
to determine levels of contamination in groundwater at the Denka site; the
second was to determine the extent of contamination; the third objective was
to determine the direction of groundwater flow: the final objective was to
determine, if possible, the source of contamination. In order to accomplish
these objectives, two additional monitoring wells were drilled. The purpose
of these two wells was to monitor the aquifer below those aquifers deemed
contaminated by the original year's well water monitoring.

The two new wells were located adjacent to two wells used in the original
monitoring program. the two original wells were screened in the 5- to 10-
foot above mean sea level depth. The two new wells were screened at 45 to
30 feet below mean sea level. One of the original wells was located at the
perimeter of the plant; the second one was near the maleic unit within the
boundaries of the plant. The purpose of these two wells was to measure
the extent of contamination in the 45- to 50-foot below sea level aquifer.

Our Groundwater Quality Assurance Plan called for component analysis to
determine the materials most likely to show up in contamirated water sources
from the Denka plant. Specific materials that Denka felt were possible con-
taminants included maleic acid, fumaric acid, 3,4-dichlorobutene-1, 1,4-di-
chlorobutene-2, chloroprene, 1-chlorobutadiene, and Xylene.

The basis for analyses of these materials was ion chromatography and mass
spectroanalysis. The well samples were analyzed by NUS Corporation. There
is a question in the minds of chemists at NUS whether maleic acid and fumaric
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acid can be analyzed by these methods. At this point, no approved
method of analysis of these materials has been found.

Groundwater samples analyzed by reconstructed ion chromatographs indi-
cate volatile materials of various types as distinet peaks on the chromato-
graphs. The specific peaks were identified by mass spectroanalysis, The
data received from the mass spec analysis was compared against 30,000
materials whose spectrum is known. The fact that none of the significant
RIC peaks were identified as the components that Denka felt might be
possible contaminants indicate that these compounds were not present in
significant or measurable amounts. The materials that were identified are
shown in the attached table. Most of these materials are shown to be insig-
nificant quantities or within reasonable analytical limits. Of the materials
which did appear to be significant, none were compounds which would
reasonably be expected to come from the Denka facility. This is further
indicated by the f[act that these components also showed up in Denka's
upstream monitoring well,

Indicated parameters were run on all seven wells. As shown by the results
on the attached table, the indicated parameters for the shallow wells are
approximately the same as they have been during the first year's sampling.
. These parameter analyses for the two wells show very good water quality.

The conclusions that we have reached from the results of the Groundwater
Quality Assurance Program at this point are as follows:

1. Groundwater quality in the uppermost aquifer remains approxi-
mately the same as it has for the past year.

2. Groundwater quality in the two new wells screened at 45 to 50
feet below mean sea level is good.

3. Materials identified in the upper aquifer are materials that would
~not reasonably be expected to originate at the Denka facility.

4. Components which could be expected to be in contaminated aquifers
from the Denka facility have not been detected.

The third quarter groundwater sampling will be made approximately mid-June.
As soon as the results of this sampling have been tabulated, a final report
will be issued.

Should you have any questions concerning the data submitted in this status
report, or any other aspect of our Groundwater Quality Assurance Plan,
please do not hesitate to contact me,

Very truly yours,

R. E. Hinkson
Manager of Quality Assurance
bf
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Mr. Robert Hinkson
Denka Chemical Corp.
8761 Park Place Blwvd.
Houston, Texas 77917

Dear Mr. Hinkson:

Re: Solid Waste Registration No. 31652

The Department's review of your Groundwater Plan under 31 Texas Administra-
tive Code Section 335.194(d) indicates that a Groundwater Compliance Plan
Application is required for your facility as per 31 Texas Administrative
Code Section 335.465. The enclosed application should be submitted with
your Part B Permit Application.

If you have any questions, please contact Ms. Ann McGlnley or Mr. Bob Lee at
512/475-5695.

Sincerely,

Bryan W. Dixon, P.E., Chief
Solid Waste and Spill Response Section
Enforcement and Fleld Operations Division

MGD:1k
Enclosure
ce: Mr. Jay Snow, Permits Division, Solid Waste

Ms. Joy McGee; Solid Waste Enforcement and Spill Response
Texas Department of Water Resources District 7 Office

. _ _ ' 1836-1985
P. O. Box 13087 Capitol Station ® Austin, Texas 78711 ® Area Code 512/475-3187
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September 21, 1984

Mr. Paul Lewis

Solid Waste & Spill Response Section
TEXAS DEPARTMENT OF WATER RESQURCES
P. 0. Box 13087, Capitol Station
Austin, Texas 78711

Dear Mr. Lewis:

Enclosed you will find the final report on the Denka Chemical
Corporation Groundwater Quality Assessment Plan.

If you have any gquestions, please do not hesitate to contact me.
Sincerely,
£,

Robert E. Hinkson
Manager of Quality Assurance

bt
Enclosure
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, July 15, 1983
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ki

Mr. Charles E. Nemir

Executive Director

Texas Department of Water Resources
P.0. Box 13087, Capitol Station
Augtin, Texas 78711

ZjoS 2

Dear Mr. Nemir:

Denka Chemical Corporation has completed the initial sampling
for the second year under the Ground Water Monitoring Program. ‘The
results were compared with the first year background analyses., A
significant difference (as indicated by the Student's T Test) between
the background and the current data was found.

As required by TDWR regulations, the wells were immediately
resampled, the samples split and reanalyzed. The results still
indicate that the comparison between up gradient and down gradient
wells is significant.

This letter is to notify the TDWR that our facility may be
affecting ground water quality and that Denka Chemical Corporatien
will prepare a ground water quality assessment program within the

next: 15 days.

Should you require any additional information, please do not

hesitate to let me know.

Robert E. Hinkson
Industrial Relations Manager

/ah




GEO ASSOCIATES

Geotechnical Engineering & Groundwater Hydrology

GROUNDWATER QUALITY ASSESSMENT PLAN

Denka Chemical Corporation
Houston, Texas
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10701 Corporate Drive, Suite 282 o Stafford, Texas 77477 » {713) 491-4826
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GEO ASSOCIATES

- Geotechnical Engineering & Groundwater Hydrology

August 3, 1983

Geo Assaciates Job No. 003

Denka Chemical Corporation
P.0. Box 87220
Houston, TX 77287

ATIN: Mr. Bob Hinkson

Dear Mr. Hinkson:

Geo Associates is pleased tao submit to you a Groundwater Quality
Assessment Plan for the Houston Plant. I, Wayne S, Pollard, a gectechnical
engineer, do hereby certify that the attached plan meets or exceeds the

requirements of the Texas Department of Water Resources Rules
156.22.12.004(d)(2) and (d)(3).

If you have any questions concerning this plan, please contact me.

Sincerel o
" ST
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Groundwater Quality Assessment Plan
Denka Chemical Corporation

MINTMUM REQUIREMENTS

Determinations Required:

(1) Rate and extent of migration of hazardous waste or hazardous
waste constituents in the groundwater;

(2) Concentrations of the hazardous waste or hazardous waste
constituents in the groundwater;

Specific Data Required:

3.

4.

(1) Number, location and depth of wells;

(2) Sampling and analytical methods for those hazardous wastes or
hazardous waste constituents in the Facility;

(3) Evaluation procedures, including any use ¢f previously-gathered
groundwater quality information;

(4) A schedule of implementation,

LISTINGS OF REQUIRED DATA

ﬁell'information
8. Existing Wells - see Table 1
b.  Proposed New Wells - gee Table 2

Hazardous waste constituents in the facility - gee Table 3
Sampling Procedures - see Exhibit 1

Armalytical Procedures - see Exhibit 2

Evaluation Procedures:

8. Listing of previously-obtained data uysed in evaluation - see
. Table 4

b. Evaluation - see "Procedures fop Determinations®
€.  Schedule of Implementation - see Exhibit 3
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PROCEDURES FOR DETERMINATIONS

The determinations required include (1) the rate and extent of
migration of hazardous waste or hazardous waste constituents in the
groundwater, and (2) the concentrations of the hazardous waste or hazardous
waste constituents in the groundwater. Some of the data required to make
these determinations have already been collected by Denka Chemical
Corporation. This discussion of procedures is presented in three parts:

(1) Analytical approach for calculation of the rate of migration;
(2) Methods of determining extent of migration;
(3) Monitoring frequency.

Analytical Approach for the Calculation of Rate Movement

The uppermost aquifer at Denka Chemical Corporation 1is an erratic
silt stratum typically 2 to 6 Feet thick encountered at about 5 to 35 Feet
below ground surface. This aquifer apparently fingers and dips in various
directions, making a simple stratigraphic model inapplicable,

Piezometers and monitoring wells have been installed within the
uppermost aquifer, and the highly variable depths of screening are the
result of the complex stratigraphic character of this site.

Flow in the uppermost aquifer is generally to the west or southwest,
although local mounding of groundwater is observed adjacent to the aerated
NPDES-regulated ponds operated by Petra-Tex and in the north-central area
of the plant near the boundary with Goodyear.

Where seepage from hazardous waste units is indicated, calculations of
flow quantity will be based on Darey's Law:

Q = kiA, where

@ = flow quantity

k = hydralie conductivity (coefficient of permeability)

otn
H

hydraulic gradient

A = cross-sectional area of flow
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The above parameters will be evaluated at each potential hazardous waste
unit seepage location from the following data:

Parameter Pata sources for Evalustion

k Laboratory permeability tests, field pumping
tests, site observations

i i Water level measuréments in piezometers,
wells, surface impoundments, etc.

A Boring logs and site observations

Calculations of flow velocity to obtain rate of migration will be
based on estimated aquifer porosity and a conservative tracer, except for
constituents known to be readily attenuated by flow through such an
aquifer. Flow rate of the latter constituents will be separately trested.

Calculations of seepage of constituents migrating via density
gradients will be separately treated.

Methods for Determining Extent of Migration

Hocrizontal

The extent of horizontal migration of waste constituents in the
uppermost aquifer will be evaluated within the plant boundaries. The ionic
constituents within the waste will be assumed to migrste in response to the
hydraulic gradient. Where these constituents are detected in wells that

are upgradient from the presently active impoundments, other non-RCRA
sources of the constituents will be investigated.

Alternative sources of hazardous waste constituents will be explored
in detail in the GOAP by means of site records review, site investigations
by boreholes and wells, analyses of early (1917 era) USGS topographic
gradrangles as compared to present topography, and off-site data (if
available), etc.

Rationale for attributing constituent concentrations to non-requlated
units include: (1) a possible spike of TOX travelling across the plant
during the past 2 years; (2) the potential for surface spills to cause
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contamination of the uppermost aquifer where it tops within a few feet of
Lhe ground surface; (3) the potential for leaky sewers, constructed in the
WWI1 era, to contribute to groundwater contamination; (4) the possibility
that some of the waste constituents could be attributable to of f-plant
sources in this heavily industrialized section of Houston.

Certain non-ionic or heavy ionic constituents in the waste may have a
higher specific gravity than water. These constituents may migrate in
response to a density gradient rather than a hydraulic gradient, thus
presenting special considerations in detection and migration studies.
Dipping aquifers or sand bodies cutting through horizontal aquifers can
provide avenues for flow of these constituents in directions not associated
with the measured hydraulic gradients in those aquifers. Determinations of
rate and extent of migration of these constituents if present, will be
treated separately from the ionic constituents.

Vertical

The vertical extent of migration includes the movement of constituents
from upper to lower aquifers as well as the previously discussed density
migration of constituents. The vertical extent of migration into lower
aquifers will be addressed by screening the "next lower aquifer" with two
wells. The well construction will be carefully controlled to completely
separate the aquifers along the borehole (see Exhibit 4.

It is anticipated that two additional dauble-cased, fully penetrating
4-inch diameter (internal casing) PVC wells with 0.010 inch slotted screen,
sand packed, bentonite sealed, and grouted up to the ground surface with a
pumped cement/bentonite grout will be installed at locations discussed in
Table 2 in the "next lower aquifer" ta supplement the data obtained
previously in the uppermost aquifer.

The wells discussed above will be developed with compressed air and
subsequently pumped and sampled several times for the hazardous waste
constituents of concern. The results in the two aquifers will be compared
to evaluate the possibility of vertical migration of the hazardous waste
constituents., Water levels will be observed over time ta allow a
preliminary assessment of gradient within the "next lower aquifer" using
only 2 points, and by comparison of the shapes of ‘the curves of water

levels vs. time of various wells, the probable connections between
aquifers.

If it is determined from multiple samplings that the "next laower
aquifer” is uncontaminated by hazardous waste constituents, then sampling
intervals will be established to monitor the aquifer over the long term to
detect any future contamination. If contamination is indicated in both
aquifers, additional monitoring wells will be considered in the lower
aquifer.
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Monitoring Frequency

making the initial determinations required of a GQAP. This will allow
multiple water level observatjions to evaluate seasonal respenses, well
pumping tests to evaluate k, sample analyses, and, if appropriate, limited
modeling af the aquifer system prior to concluding that one or more
aquifers are significantly contaminated by RCRA-regulated facilities.

The two wells in the next lower aquifer will serve to indicate
possible contamination, possible degree of connection to the uppermost
aquifer, and some gradient information, but a gradient within the aquifer
cannot be properly established from only two points of observation,

If wells are determined to
then monitoring frequency will be
appropriate.

have minimal constituent concentrations,
reduced to semi-annual or annual, as




TABLE 1

EXISTING MONITORING WELLS

Elevation of

Top of Pipe Screened
Well No. Elevation Interval Location
1 16.58 6.3 to 2.3 Downgradient, northwestern
: corner of plant
2 16.15 3.5 to -2.5 Downgradient, west of
impoundments
3 22.13 8.2to 5,2 East of impoundments, west of
Well No. 4
4 28.48 8.0 to -2.0 Upgradient Well in north
central plant area
Sa 19.37 -16.0 to -24.0 Downgradient, south of
impoundments
NOTES:
1. All elevations are in ft. above msl (1978 NGS releveling datum).
2. Top of pipe elevation is about 2 Feet above ground surface

elevation except
surface.

for Well 4 which is 3.5 feet above ground
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TABLE 2

Proposed New Well Locations

Denka Chemical Corporation

The following new wells are des
contaminated aquifer and screen a low
They are double-cased and constructed i

igned ta penetrate g potentially
er aquifer of unknown water quality,
N accordance with Exhibit 4,

WELL NO. LOCATION
21 Near existing Well No. 3
22

Near existing Well No, 2




LISTING OF HAZARDOUS WASTE CONSTITUENTS THAT MAY BE PRESENT

Maleic Acid

Fumaric Acid
3,4-Dichlorobutene-1
1,4-Dichlorobutene-2
Chloroprene
1-Chlorcbutadiene

Xylene‘

TABLE 3

IN IMPOUNDMENTS




2.

4.

TABLE 4

Listing of Previously-Obtained Data on Groundwater Quality
Information

Quarterly sampling results for Wells 4, 1, 2, 3, 5A

a., Measurements of indicator paramters
b. Primary Drinking Water Standards
c. Groundwater quality standards

NOTE: Well No. 5A was constructed between the first and second

quarterly samplings, so data exists only for the second and
subsequent quarters for this well.

Water quality analyses
a. Maleic Pond fluid and sludge
b. NPDES discharge points

c. Internal sampling of various wells and piezometers on the plant
. ! 3 P

ot -

Espey, Huston & Associates, Inc. Phase I Report on Groundwater

Monitoring and subsequent letters

Geo Associates report on groundwater monitoring, March 1983
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Exhibit 1

SAMPLING PROCEDURE FOR GROUNDWATER MONITORING

Prior to the actual sampling of any monitoring wells, Geo Assaciates
collects and delivers the PVC sample bailers to the NUS Corporation located
in Clear lake City, Texas, for laboratory cleaning. The bailers are
scrubbed with soap and water, rinsed with de-ionized water, and the process
is repeated. - The clean bailers are then picked up by Geo Associates on the
day the groundwater monitoring is scheduled.

Each well is sampled individually by Geo Associates representatives. A
water level measurement is taken at each well location using a mechanical
“popper"” and recorded in the daily log book., A submersible stainless steel
pump is then lowered down the well to the maximum allowable depth. At
least three (3) casing volumes of water are evacuated prior to sampling.
Once the submersible pump is removed, the well is allowed to recover before
a sample is taken. A clean PVC sample bailer is lowered down the well with
a clean cable. The sample is then poured into sterile bottles containing
appropriate preservatives as required, provided by the NUS laboratory. The
sample bottles are labeled with the client name, date and well number and
stored in an ice chest to preserve the samples during transport to the
jaboratory.

At no time is a PVC sample bailer used in more than one well during
any one sample period, nor is any cable used in more than one well. :

A Chain of Custody form is maintained with the samples. The completed
Chain of Custody form is then returned to Geo Associates by NUS and
forwarded to the client,




EXHIBIT 2

ANALYTICAL PROCEDURES

The following hazardous wastes or hazardous waste constituents may
exist in the waste impoundments at the Denka Chemical Corporation plant in
Houston, Texas. They will be monitored, as appropriate, in wells and
analyzed using the following procedures:

¥

Proposed Methodology
fon Chromatography or Liquid Chromatography

Parameter
Maleic Acid
Fumaric Acid

3,4 - Dichlorcbutene — 1 Gas Chromatography / Mass Spectrometry
1,4 - Dichlorcbutene - 2

Chloroprene
1 - Chlorobutadiene

Xylene




EXHIBLT 3

SCHEDULE OF IMPLEMENTATION

All dates are relative to Date of Submission (D0S) of GQAP to the TDWR:

D0S + & weeks:

nas «+ B_week53

DOS +

DOS «+

14 weeks:

20 weeks:

oo ez 7

oas +
DOS +

00s +

DoOsS +

32 weeks:
36 vieeks:

45 weeks:

50 weeks:

Complete installation of two monitoring wells (double
cased) in the "next lower aquifer'.

Complete first quarterly sampling of all site wells for
waste constituents noted in Table 3.

Complete field work for well pumping Lest in uppermost
aquifer.

Complete second quarterly sampling of all site wells;
evaluate probability that constituents in wells are
from non-RCRA sources.

Complete third quarterly sampling of all site wells.
Evaluate necessity of site modeling by computer.

Complete preliminary evaluation of extent and rate of
migration of constituents in uppermost aquifer;
complete preliminary evaluation of probability of
significant migration of constitutents into "next lower
aquifer™.

Present data from results to date to TDWR and determine
requirements for additional study. This is the "first
determination" of the GQAP.




Exhibit 4a

DETAILED DISCUSSION OF WELL INSTALLATION THROUGH
CONTAMINATED UPPERMOST AQUIFER

Special consideration is placed on the proper construction of a well
in the next lower aquifer. Geo Assaciates has develped a technique for the
installation of a well through a contaminated uppermost aquifer to the
next lower aquifer by installing an oversized outer casing. This is
accomplished by drilling a 10-inch diameter hele through the uppermost
aquifer, filling it partially with sand/cement grout and pushing an B-inch
diameter PVC schedule 40 casing into the underlying clay to a typical depth
of about 2 feet below the bottom of the 10" borehole. (See Exhibit 4b,
Part A).

The drill crew will return the next day to drill down through the
outer casing to the next lower aquifer using an B-inch drill bit. When the
next lower aquifer is encountered, a 4-inch diameter schedule 40 PVLC well
casing will be installed with the screened section located in the lower
aquifer {see Exhibit 4b, Part B). The screen will then be packed with sand
using a tremie pipe.

The top of the sand pack is located by plumbing down the annular space
between casing and borehole to confirm that it is above the top of the
screen. A bentonite pellet seal is then placed above the sand and a pumped
cement /bentonite grout placed above the bentonite up to ground surface.




Exhibit 4b

Ground Surface—, . Qversize Casing
s
I /Clay /’ Ao
/ (f eyt ety
Contaminated Aquifer Y AR
L TR :
l Clay
| 3,
Cap
! Well Casing
s
N N S 4
§ § Grout¥3 B. 1.
! I
= / 5 i Grout# 2
5%
I Screened 4.
Section Gravel
| | .
i - ;

PROCEDURE FOR INSTALLING SHALLOW WELL
THROUGH A CONTAMINATED UPPER AQUIFER

Orill large diameter
hole completely
through wuppermost
aquifer.

Pour in Grout #1,
and press oversize
casing at least 6
inches into under-
lying clay while
grout is wet.

Let Grout #1 set
overnight.

Drill through Grout
#1 inside the
oversize casing and
drill into Lower
Aquifer.

Install well casing
with screened sec-
tion at depth of
Lower Aquifer.

Sand or gravel pack
around screened
section.

Pump in Grout #2
above sand/gravel
pack and up to top
of aversize casing.
Pour in Grout #3
above  Grout i
outside oversize
casing.

Cap off top of
well,

NOTE: Grout #3 may be placed
at the same time as Grout 1.
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TEXAS DEPARTMENT OF WATER RESOURCES

CONFERENCE RECORD Swh /052

Project: DENKA Chemical Corp. - SWR 31052

Conference date:_o€ptember 9, 1983 Place: >FA Bldg., Rm. 1029L

Type of conference:_lnformal Technical
{telephone, staff, formal or informal hearing,

other)
Attendance:
Name Agency
Robert E. Hinkson Operations Manager - DENKA
Fred Dalbey TDWR - District 7
Paul Lewis TOWR - Austin
Summary:

This meeting was held to discuss the ground water quality assessment plan
submitted on August 5, 1983. T-test results (attached) show significant
differences in all downgradient wells. Map shows well locations and facili-
ties which might be affecting ground water quality. DENKA does not consider
the wastewater treatment system to be a hazardous facility.

Assessment. program is adequate in its approach. Ground water flows to Sims
Bayou - lateral extent of contamination in first shallow zone, if present,
would be confined by bayou. Two additional wells proposed to test for deeper
contamination. TDWR thought implementation schedule was too long. DENKA
agreed to submittal of a progress report after 20 weeks, as well as cosampling
of wells with TDWR and making results of analysis available. TDWR will send
follow-up letter,

PSL:py
Attachments

cc: Texas Department of Water Resources District 7 Office

Prepared by: /g;hbfﬂkJ ngAA¢b

Thwe.ntAa
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TEXAS DEPARTMENT OF WATER RESOURCES

CONFERENCE RECORD

Project: ‘[)&\fm Chomical Cé,;;o- _S'WK" 3/052,

Conference date: /‘44,7, (8, (7%Y  place: fm (0284 SEA Ly

’, -
Type of conference: _ Ichpical ]
(telephone, staff, formal or informal hearing,
other)
Attendance:
Name Agency B
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Ruul Lzwis Towre - CXFU
Telf Wwekd Fowt? < fovweds

Summary: P“"‘%’M" Oﬁ}”"wf‘""j wnrtio Ao foddods alall om g titic of rassatiment; e o
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Matloic uiid fromn Bioled et ( Toée, U4 7) raliis andoghids dacmerivyer Ho furmmrie ciid <a cn i |
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CRlorgforsne i 34— dichlonatindons -1 14 D lhdorsbadine -2 (im d).mw,y olon of e i,
Waatite M"Toc Aot of 600~ 000 gorm  poH 1-2, dank cobon Mﬂ% Asodiguadatle . Co chps,,
ool Ll o' gralis o sl id . Thets s 4l e tiod oo o o (o 4y Hobia i,
’ngmmnf Wty of Avenlic J,wu',.,j mwf&.? o o.,,;fa/x,éem A sl oo ppolibem o,
4“’”*°££¢%aﬂiflaﬁﬁrau£&waan/@a4@15/mahﬁadﬂﬁwfaawuA&ﬁnuaﬁzkz@naégdvé.jbnﬁ
belontts LinZifid i e Toukirna g oclin off 10003 o Joss s aop-spaclivnFosel i -
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AdLadams vpided bt s 42fn4*4”44*3-4«;d£‘awuéa¢4; b oonaliie pold ffeimanie pelof.
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The logs from the existing wells at the facility
should be submitted to the Commission. 1In
addition, the total depth well of GWM-1 should be
verified.

Denka should provide to the Commission
justification for the location and completion
interval of the present monitoring well system or
a proposal for installation of additional wells
which will provide adequate detection of waste
constituents in the uppermost agquifer. It appears
that the horizontal spacing of the detection
monitoring wells is too large to satisfy 40
CFR.264 performance language.

Submit an estimate or calculation of the rate and
extent of migration of the hazardous waste or
hazardous waste constituents in the ground water.
Such determination should alsc be made for the
previous vear.
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CME

- TWC Reg. No. 3052
TEXAS WATER COMMISSION
Comprehensive GW Monitoring Evaluation (CME)} Report

INSPECTION COVER SHEET

C.0.Use Only

P

EPA ID No.

oy

Date Entry Date ‘

NaME OF caPaNY 1 nka Chevnical (ovpoviation

s1TE aDDRESS  £701 ik Place '(x\j(nuiu,rajzi Tel' ]| 3477 -§521

comNTY MHoume TYPE OF INDUSTRY

) o ULCus

ﬂecgﬁttu

Current GW Monitoring Status: ]

{Specify for each Waste
Management Area "WMA")

Inspection Information:
Inspector (s) ﬂ(hm b f){[)oi,\ Date(s) [-J3-%(
Participants (’La m,u Qogmfm Dt il Me. Bob Henkegn. Nonka

Type of Inspection (check) EV = (ME .- SA
Evaluation: S u
_ , Siqned: ﬂw,m Q@Oﬁ;\
A. Monitoring System L X pdctor’)
n : Date: ')/Q'] {2
B. Sampling Procedures Il -
C. Analysis & Results *x Signed: Q&w/-ﬁ/j ,.gm%
. Reviewer
D. Records & Response X Date: _ &/, /i
S= Satisfactory U= Unsatisfactory
Overall Evaluation: Compliant____ NonCompliant_YX
S Jha xuuwpﬂ,m Lend wa&umﬁ&ﬂﬂ o t/ﬁ’bt"bl.aﬂf 551986, Bhee tuodd
wild Ceueh
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